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FOREWARD

The North Dakota District of the U.S. Geological Survey, Water Resources
Division, has had a longstanding cooperative program with the State of North
Dakota, local, and other Federal agencies. In cooperation with the North
Dakota State Water Commission, the North Dakota Geological Survey, and the
counties of the State, the U.S. Geological Survey participated in a coopera-
tive program to develop a statewide inventory of ground-water resources, The
last of the county ground-water reports, McKenzie County, has been published,
thus ending a farsighted program to provide a reconnaissance-level data base
(framework), which the North Dakota State Water Commission and the U.S.
Geological Survey can continue to expand and which can be used to better
manage the ground-water resources of North Dakota.

Having completed the county ground-water studies, the U.S. Geological
Survey and the North Dakota State Water Commission have undertaken another
cooperative effort to advance the knowledge of hydrologic processes in the
State-~-the mechanics of ground-water recharge from snowmelt. This project,
based on its scientific merits, was selected by the U,S. Geological Survey as
one of the Water Resources Division "Merit Fund" projects for fiscal year
1985. In fiscal year 1986, the District and the North Dakota State Water
Commission also will begin a multiyear study of the hydrology of Devils Lake,

The District also started a cooperative effort with the U.S. Bureau of
Reclamation and the North Dakota State Water Commission to evaluate an aquifer
recharge study near the town of Oakes. The Garrison Diversion Unit Commission
has proposed aquifer recharge as an additional method for providing irrigation
supplies during peak irrigation periods. Other projects with the U.S. Bureau
of Reclamation and the State that are designed to provide information that
will be of use in developing plans for water management consistent with the
Garrison Diversion Unit Commission's recommendations comprise many of the
District's current activities.

The District is also the lead agency in a cooperative program with the
U.S5. Bureau of Reclamation regional office in Billings, Mont.; the U.S.
Geological Survey Mid-Continent Mapping Center in Rolla, Mo.; and the EROS
Data Center in Sioux Falls, S. Dak. The objectives of the program are to
develop computer software systems to delineate drainage basins and to estimate
contributing and noncontributing areas in a prairie pothole setting.

During the year, the District has continued the development of a state-
wide data-collection network with the support of various Federal, State, and
local agencies. This network continues to provide the core of information
necessary for management activities, flood forecasting, and interpretative
studies.
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WATER-RESOURCES ACTIVITIES OF THE
U.S. GEOLOGICAL SURVEY IN NORTH DAKOTA,
FISCAL YEAR 1986

Compiled by Cathy R. Martin

INTRODUCTION

The mission of the U.S. Geological Survey, Water Resources Division, is
to provide the hydrologic information and understanding needed for the optimum
utilization and management of the Nation's water resources for the overall
benefit of the people of the United States., This report, which lists all
ongoing water-resources projects in North Dakota in fiscal year 1986, was
prepared to accomplish a part of the Water Resources Division mission.
Information on each project includes objectives, approach, progress in 1985,
plans for 1986, completed and planned report products, and the name of the
project chief,

Origin of the U.S. Geological Survey

The U.S. Geological Survey was established by an act of Congress on
March 3, 1879, to provide a permanent Federal agency to conduct the systematic
and scientific 'classification of the public lands, and examination of the
geological structure, mineral resources, and products of national domain.' An
integral part of that original mission includes publishing and disseminating
the earth-science information needed to understand, to plan the use of, and to
manage the Nation's energy, land, mineral, and water resources.

Since 1879, the research and factfinding role of the U.S. Geological
Survey has grown and been modified to meet the changing needs of the Nation.
As part of that evolution, the U.S. Geological Survey has become the
Federal Government's largest earth-science research agency, the Nation's
largest civilian mapmaking agency, the primary source of data on the Nation's
surface- and ground-water resources, and the employer of the largest number of
professional earth scientists. Today's programs are designed to meet the
needs of a diverse group of users., Programs include:

--Conducting detailed assessments of the energy and mineral potential of

the Nation's land and offshore areas;

--Investigating and issuing warnings of earthquakes, volcanic eruptions,

landslides, and other geologic and hydrologic hazards;

-=-Conducting research on the geologic structure of the Nation;

--Studying the geologic features, structure, processes, and history of

the other planets of our solar system;

--Conducting topographic surveys of the Nation and preparing topographic

and thematic maps and related cartographic products;

--Developing and producing digital cartographic data bases and products;



-=Collecting data on a routine basis to determine the quantity, quality,
and use of surface and ground water;

--Conducting water-resource appraisals in order to describe the
consequences of alternative plans for developing land and water
resources;

-=Conducting research in hydraulics and hydrology and coordinating all
Federal water-data acquisition;

--Using remotely sensed data to develop new cartographic, geologic, and
hydrologic research techniques for natural resources planning and
management;

~=-Providing earth-science information through an extensive publications
program and a network of public access points.

Along with its continuing commitment to meet the growing and changing
earth-science needs of the Nation, the U.S. Geological Survey remains
dedicated to its original mission to collect, analyze, interpret, publish,
and disseminate information about the natural resources of the Nation=--
providing 'Earth Science in the Public Service.'

Mission of the Water Resources Division

The mission of the Water Resources Division is to provide the hydrologic
information and understanding needed for the optimum utilization and manage-
ment of the Nation's water resources for the overall benefit of the people of
the United States. This is accomplished, in large part, through cooperation
with other Federal and non-Federal agencies, by:

--Collecting, on a systematic basis, data needed for the continuing

determination and evaluation of the quantity, quality, and use of the

Nation's water resources;

~--Conducting analytical and interpretative water-resource appraisals

describing the occurrence, the availability, and the physical, chemical,

and biological characteristics of surface and ground water;

-=Conducting supportive basic and problem~oriented research in

hydraulics, hydrology, and related fields of science to improve the

scientific basis for investigations and measurement techniques and to
understand hydrologic systems sufficiently well to quantitatively
predict their response to stress, either natural or manmade;

--Disseminating the water data and the results of these investigations

and research through reports, maps, computerized information services,

and other forms of public releases;

-=-Coordinating the activities of Federal agencies in the acquisition of

water data for streams, lakes, reservoirs, estuaries, and ground waters;

-=-Providing scientific and technical assistance in hydrologic fields to

other Federal, State, and local agencies, to licensees of the Federal

Power Commission, and to international agencies on behalf of the

Department of State.



Sources of Information and Water Resources Division Publications

The U.S. Geological Survey, as part of its original mission, publishes
and disseminates earth-science information needed to understand, plan the use
of, and manage the Nation's energy, land, mineral, and water resources., This
information is provided through a network of public access points and an
extensive publications program. Information on U.S. Geological Survey
programs may be obtained from the Public Inquiries Office, U.S. Geological
survey, 169 Federal Building, 1961 Stout Street, Denver, CO 80294, or from
U.S. Geological Survey Circular 900, "A Guide to Obtaining Information from
the U.S. Geological Survey.,"

National Water Data Exchange (NAWDEX) Program

The Water Data Sources Directory (WDSD) is a computerized data base
developed and maintained by the National Water Data Exchange (NAWDEX) Program
Office. The directory contains information about organizations that collect,
store, and disseminate water data. This information includes the type of each
organization; the major orientation of water-data activities conducted by each
organization; the names, addresses, and telephone numbers of offices within
each organization from which water data may be obtained; the types of data
available from each organization and the geographic locations where these data
have been collected; and alternate sources of an organization's data.

Water Data Storage and Retrieval (WATSTORE) System

The national Water Data Storage and Retrieval (WATSTORE) system is a
large~-scale computerized storage and retrieval system used by the U.S.
Geological Survey to store and disseminate water data. The WATSTORE system
has data-processing, storage, and retrieval capabilities as well as the
capability of providing computer-printed tables and graphs, statistical
analyses of data, and digital plots.

The WATSTORE system, which basically has remained unchanged for about
10 years, gradually is being replaced by a new water-data management system,
The new system, when complete, will be called the National Water Information
System (NWIS). A fundamental change from the WATSTORE system to the NWIS
is to download water data from a central computer in Reston, Va., to
minicomputers at district offices throughout the Nation. Data-management
software is being enhanced to streamline data processing, allow for direct
entry of data relayed via satellite, and permit processing of variable-
interval data in addition to fixed-interval data. Results so far appear
encouraging. Data management has become easier, and data can be processed
more quickly than before. Improvements in timeliness of data availability are
expected to occur in the near future as additional software is developed for
the new system,



All of the surface-water streamflow and stage data were downloaded to
the North Dakota District computer during 1984. All 1984 water year data
processing for surface-water data was done on the District computer. A new
Automatic Data Processing System (ADAPS) is scheduled for delivery during
1986, but development has been delayed several times and the schedule may be
revised again.

In May 1985, the additional software was installed on the District
computer and all ground-water site information and water levels were
downloaded from Reston. The North Dakota District is acting as one of the
test sites for the new ground-water software.

Water-quality data will be downloaded to the District computer during
1986, Several utility programs, such as Log-Pearson Flood Frequency Analysis
and Daily Values Duration, are scheduled to be available in the future.

Water~-Data Program

Water-data stations at selected locations throughout the Nation are
used by the U.S. Geological Survey to obtain records of stream discharge
(fElow) and stage (height), reservoir and lake storage, ground-water levels,
well and spring discharge, and the quality of surface and ground water.
These data provide a continuing record of the quantity and quality of the
Nation's surface- and ground-water resources and thus provide the hydrologic
information needed by Federal, State, and local agencies and the private
sector for the development and management of land and water resources., All
data collected are stored in the WATSTORE system and also are published, by
water year, for each state in a publication series entitled "U.S. Geological
Survey Water-Resources Data Reports" (see section "Water Resources Division
Publications" for availability of these reports). Information about the
water-data program can be obtained from the Assistant Chief Hydrologist for
Operations or from the District Chief of the state of interest.

Water Resources Division Publications

Information on a wide variety of earth-science specialties is published
in many forms, including the Federal book series and the map series. Book
publications include a formal series--water-supply papers, professional
papers, bulletins, circulars, techniques of water-resources investigations,
and special reports--and an informal series--water-resources investigations
reports, open-file reports, and administrative reports. Map publications
include a formal series--hydrologic investigations atlases and miscellaneous
investigations maps--and an informal series--water-resources investigations
reports, open-file reports, and miscellaneous field studies maps.

Formal series book publications are sold by the Text Products Section,
Eastern Distribution Branch, U.S. Geological Survey, 604 South Pickett Street,
Alexandria, VA 22304-4658; single copies of circulars still in print are
available upon request from that address, Map publications pertaining to
North Dakota are sold by the U.S. Geological Survey, Western Distribution
Branch, Box 25286, Federal Center, Denver, CO 80225,



Water-resources investigations reports and open~file reports pertaining
to North Dakota are available for inspection at the U.S. Geological Survey,
Water Resources Division, 821 East Interstate Avenue, Bismarck, ND 58501;
information on their availability also may be obtained from the District
Chief at that address. 1In addition, those reports having an alpha-numeric
designation in parentheses at the end of the citation may be purchased as
paper copy or microfiche from U.S. Geological Survey, Books and Open-File
Reports, Federal Center, Bldg. 810, Box 25425, Denver, CO 80225--the alpha-
numeric designation is required when ordering from Books and Open-File
Reports.

The series of reports entitled "Water-Resources Data for (State) for
(Year) ," describing surface water, ground water, and water quality in each
state, may be purchased from the National Technical Information Service, U.S.
Department of Commerce, Springfield, VA 22161, but can be inspected in U.S.
Geological Survey libraries and in Water Resources Division district offices
in the region of the report.

New reports are announced monthly in "New Publications of the Geological
Survey," subscriptions to which are available upon request from the U.S.
Geological Survey, 582 National Center, Reston, VA 22092, Information on
North Dakota District publications for 1984, 1985, and 1986 is given in
supplement 1.



NORTH DAKOTA DISTRICT

The North Dakota District is 1 of 42 districts of the U.S. Geological
Survey, Water Resources Division. The District, which is defined by the State
boundaries, has offices in Bismarck, Dickinson, and Grand Forks (table 1).
District organization is shown in figure 1.

Funding

Funds to support water-resources activities of the North Dakota District
are derived from three principal sources:

(1) Federal Program--Funds are appropriated by Congress and are
specifically identified. 1In fiscal year 1986, Federal funding for North
Dakota District program activities is $387,760.

(2) PFederal-State Cooperative Program-~Federal funds are appropriated by
Congress and used to match those furnished by State and other tax-supported
agencies on a 50-50 basis. These funds are used for a variety of hydrologic
data-collection activities and water-resources investigations in which the
U.S. Geological Survey represents the national interest and the cooperating
agencies represent State and local interests., 1In fiscal year 1986,
Federal-State Cooperative funding for the North Dakota District is $1,377,710.

(3) Other Federal Agencies (OFA) Program=--Funds are transferred to the
U.S. Geological Survey as reimbursement for work performed at the request of
another Federal agency. In fiscal year 1986, OFA funding is $1,169,295.

The total budget for fiscal year 1986 is $2,934,765. The percentage of
funding from each principal source is shown in fiqure 2. Agencies cooperating
in water-resources investigations during fiscal year 1986 are given in
table 2.

The broad categories of investigations are research projects, areal
appraisals and interpretative studies, collection of hydrologic data, and
administrative projects. The percentage of investigations for each category
for fiscal year 1986 is shown in figure 3.

Summary of Major Water Problems

Water is a subject of major concern to the State of North Dakota.
Testimonial to this is the fact that the North Dakota State Water Commission,
the chief State water agency, has been one of the largest State agencies over
the years and has continued to receive funding from the State Legislature for
water-resources investigations. The North Dakota State Water Commission has
regulatory authority over all water use within the State and carries out a
program of water-related activities with Federal, other State, and local
agencies.

Water problems are mostly related to natural conditions of geology and
climate but are socioeconomic as well. They are discussed herein under the
broad headings of quantity and quality.



Table l.--North Dakota District offices

Office

Telephone number

Address

District office

Dickinson field
headquarters

Grand Forks field
headquarters

(701) 255-4011
Extensions 601, 610
FTS 783-4601

(701) 225-2051
FTS 783-5771, ask
for 225-2051

(701) 775-7221
FTS 783-0325

U.S. Geological Survey
821 East Interstate
Bismarck, ND 58501

U.S. Geological Survey
Water Resources Division
669 12th Street SW
Dickinson, ND 58601

U.S. Geological Survey
Water Resources Division
P.O. Box 1437

Grand Forks, ND 58206-1437




NORTH DAKOTA DISTRICT ORGANIZATION
L. Grady Moore, District Chief

District Chief

I I |

Administrative Hydrologic Hydrologic

Services Records and Studies

Section Information Section
Section

Dickinson Grand Forks
Field Field
Headquarters Headquarters

Figure 1.—North Dakota District organizational structure.

Computer
Services
Section
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Table 2.~-Cooperating agencies

Federal agencies

U.S. Department of Agriculture
So0il Conservation Service

U.S. Department of the Army

Corps of Engineers
St. Paul District
Omaha District

U.S. Department of the Interior

Bureau of Indian Affairs
Bureau of Land Management
Bureau of Reclamation
Fish and Wildlife Service
Geological Survey

National Mapping Division
National Park Service

U.S. Department of State

International Joint Commission
Waterways Treaty

U.S. Environmental Protection Agency

State agencies

North Dakota Geological Survey

North Dakota Public Service Commission
North Dakota State Department of Health
North Dakota State University

North Dakota State Water Commission

Local agencies

City of Dpickinson
Lower Heart Water Resource District
Oliver County Board of Commissioners
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Quantity

Average annual precipitation ranges from 14 inches in the northwestern
part of the State to about 21 inches in the southeastern part. The areal
distribution of average annual precipitation based on data for 1951-80 is
shown in figure 4. Precipitation in North Dakota is erratic, No regular
cyclic pattern has been demonstrated, but periods of water surplus or water
deficiency generally extend over several years.

Two major river systems, the Missouri River system and the Hudson Bay
system, drain North Dakota. The Missouri River system includes the Missouri
River drainage basin and the James River drainage basin. The Hudson Bay
system includes the Souris River drainage basin, the Red River drainage basin,
and the noncontributing Devils Lake drainage basin, These five major drainage
basins are shown in figure 5. Runoff is extremely variable, seasonally and
annually as well as areally. A large part of runoff occurs in the spring as a
result of snowmelt. Flooding is common during periods of water surplus. All
major rivers in the State are subject to flooding; but for some rivers, such
as the Missouri, the risks are low because their flows are regulated by dams,

The Red River valley is particularly vulnerable to flooding because of
extremely flat topography and small channel capacity. Since 1950, 10 serious
floods have occurred along the main stem of the Red River in North Dakota and
Minnesota., The Souris River, which enters northwestern North Dakota from
Canada and eventually flows back into Canada from North Dakota, also is flood
prone. Since 1950, seven serious floods have occurred along the main stem of
the Souris River,

Studies indicate that the natural tendencies toward flooding in the
Red River valley and along the Souris River are being affected by man's
activities., However, these effects are very difficult to quantify because of
insufficient long-range records. Large tracts of formerly noncontributing
wetlands in the Red River valley, both in North Dakota and Minnesota, have
been drained for agricultural purposes. Drainage of the wetlands has added
to the area that contributes runoff to the Red River. Also, a large number of
individual dike systems have been built for flood protection. These systems
tend to aggravate flood conditions in that they locally cause higher-than-
normal flood crests,

Wetland drainage affects water resources in other ways. Wetlands
constitute valuable habitat for waterfowl and other wildlife. North Dakota
normally produces more waterfowl than any other state in the contiguous United
States. Some of the deeper lakes are used for stock-watering purposes,
particularly in the Coteau du Missouri. Also, wetlands may be important
sources of ground-water recharge. To date, little quantitative work has been
done in North Dakota to quantify areas of ground~water recharge, During the
1985 fiscal year, however, a cooperative project with the North Dakota State
Water Commission was begun to address snowmelt recharge to shallow aquifers.

12
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Generally, the first problems that arise during periods of water
deficiency are associated with inadequate streamflow. Municipalities
dependent on surface-water sources for public-water supply may have to curtail
water use. Ironically, these municipalities may include cities that were
damaged by flood waters only a few years earlier. Such has been the case with
the city of Fargo on the Red River and the city of Minot on the Souris River.
Irrigators may be forced to reduce their irrigated acreages and reallocate
part of their resources into dryland farming. This reduction, in turn, may
affect cattle-feeder operations, beef prices, etc.

Fish and wildlife resources are severely impacted during prolonged
periods of water deficiency. Severely depleted streams and lakes result
in fish kills, some to the point where complete restocking is necessary.
Wetlands dry up during these periods, greatly reducing the production of
waterfowl and other wildlife that use the wetlands for habitat,

Water levels in shallow aquifers, most of which occur in glacial deposits
(fig. 6), decline during periods of water deficiency because evapotranspira-
tion losses and other discharges exceed recharge. Also, as surface-~water
sources are depleted, more dependency is placed on ground water, and
withdrawals increase. Irrigation, which in North Dakota is supplemental to
rainfall, increases during periods of water deficiency, placing added stresses
on aquifers. 1In the case of shallow aquifers, the additional water pumped may
be salvage derived after evapotranspiration losses. However, water from
deeper, confined aquifers is pumped from storage that is not replaced within a
comparable timeframe. Future ground-water studies in the State will need to
focus on both types of ground-water occurrence. Information is needed on
rates of evapotranspiration from, and rates of recharge to, shallow aquifers
as well as sources and rates of recharge (such as leakage from confining beds)
to the deeper aquifers.,

Quality

High salinity, particularly in the western part of North Dakota, is the
most serious water-quality problem in the State. Except for the Missouri
River and its reservoirs, salinity of both surface- and ground-water sources
in western North Dakota commonly exceeds 1,000 mg/L (fig. 7) and at times
and in places exceeds 2,000 mg/L. Salinity of the Missouri River and its
reservoirs generally is near 500 mg/L. High salinity limits use of the water
resources in the western part of the State. Generally, salinity and sodium
hazards limit or prohibit use of the water for irrigation. Also, high
salinity as well as high concentrations of certain chemical constituents
(fig. 8) limit the desirability of the water for domestic use.

Expanded energy development poses a potential threat to water quality in
western North Dakota. Leachates from lignite mine spoil piles are several
times as saline as water in the undisturbed environment. 1In addition, because
the lignite has a high water content, it cannot economically be hauled great
distances for commercial use. Consequently, it usually is utilized (burned)
within the State. Preliminary studies indicate the ash contains significant
quantities of hazardous materials such as arsenic, molybdenum, selenium, and
phenols that under certain conditions could be released into the environment.

15



*(339Yys | ‘000°'00G:L 2IeJs ‘UOISSIWIWIOY 131BA\ 311G EIONR( YLION 'SPJaIA [ennudlod pajewilss pue ejoxeq Y1iop ui siajinbe
1Jup-jeioe|b Buimoys depy ‘Z8EL ‘UOISSIWIWOY 18JBA B1B1S BlOME(] YIION WOy PalJIPOW) "siajinbe 1jup-(eidelb Jofew jo suoneso—-g ainbiyg

SYILINOMN

f
STUN 0¥

vioava

€961 "000°000°L:4 VN 3ISYE ALVLS
'AJAHNS TYIIDO010IO "S'N WOHS ISVE

o101
pll

o
s e ¥°

VLOSANNIN

486 VEOLINVIN

0%

-

VNVINOW

1le



‘eloxeq YiioN 3o siaau jedisunid 3y} jo uonesuaIUGD SPi[Os-paAjossip ueapy—-/ ainbyy4
49111 4ad sweabii[iw uy
UOI1R11U3IUOD SPI|0S-PIA|OSSID
UBBW S91EJIPUL UBALL 4O UIDIM
. 0061
oog’L
000°L
00¢
00s

oog SHALINON 05 o 06 02 o ¢

NOILYNYIdX3 T _ €961 ‘000°000°1:1 dVM 3SVE 3LViS

STIN o [ (4 o 0
A3AUNS T¥DID0OT1030 "6 WOHA 3sve

o001

86 vioava

17

NVMAHOLVSVS

,
Y 88 VEOLINVI 000t



SASKATCHEWAN

103°
L

MANITOBA

102
4 =

NN

RN
\\\ NRRAN
A

O,

NN
NN
NN

RN

\\V WO\,
s}y:\ \
S

5

18

S
oy xn0rs 30509
OR

DAKOTA

BASE FROM U.S. GEOLOGICAL SURVEY

STATE BASE MAP 1:1,000,000, 1963

EXPLANATION

CALCIUM MAGNESIUM
BICARBONATE

s
2
(2]
w
r4
g
<
s
s
2
(8]
-
<
(8]

SULFATE

SODIUM BICARBONATE

SODIUM SULFATE

lved constituents in surface waters.

isso

I d

incipa

Figure 8.—Prevalent pr



Certain lignite deposits in western North Dakota contain uranium in
contents as great as 2.5 percent. During the 1950's and 1960's, a process
was developed for further concentrating the uranium through in situ burning.
Although mining is no longer active, there are at least nine unreclaimed
uranium mines, ranging in size from 40 to 200 acres, that the U.S.
Environmental Protection Agency has designated potential hazardous-waste
sites., PFew hydrologic data are available for these sites, and additional
work is being undertaken to determine the consequences on the hydrologic
system in the area, if any, due to the mining and processing activities.,

Extensive 0il and gas exploration and extraction have continued in
North Dakota since the first o0il discovery in 1951. There are two principal
consequences of these activities on the hydrologic system: (1) Air emissions
of acid-forming sulfur compounds due to flaring of gas and leakage of sour
gas from oil wells and (2) underground migration of salts and hazardous
wastes from drilling-mud pits and brine-disposal pits. The practice of brine
disposal in pits has been discontinued since 1972 when legislation was put
into effect requiring underground injection to deep~-lying formations. Some
work has been done by State agencies to investigate the extent of these
consequences, including at least two projects conducted by the North Dakota
Water Resources Research Institute. These studies will add to the knowledge
of the consequences on the hydrologic system due to o0il and gas exploration
and extraction,

Another byproduct of expanded energy development may be acid rain and
other deteriorations of precipitation quality. Since 1980, precipitation in
the State has been characterized by mean annual volume-weighted pH values
less than 4.8 and by elevated concentrations of mercury, selenium, and
molybdenum relative to regional soils. Most of the State is characterized
by calcareous soils and alkaline waters that offer some buffering protection
against acidification., However, wetlands situated on noncalcareous glacial
till in the Coteau du Missouri and Turtle Mountains may be vulnerable to
acidification, Monitoring of water quality in potholes in both areas suggests
enrichment from snowmelt in trace metals such as mercury, selenium, and
molybdenum and a slight lowering in pH of about 0.7 to 1.6 units. Examination
of available data indicates that precipitation acidity may increase (1)
surface-water alkalinity and (2) nutrient loading due to increased dissolution
of carbonate minerals and nutrients in bottom materials. These increases can
accelerate eutrophication of some small lakes.
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DATA-COLLECTION PROGRAM

The U.S. Geological Survey continually records stage, discharge, quality
of water, sediment concentrations, and ground-water levels at selected sites
throughout North Dakota. Some of the sites are operated on a long-term basis
to sample trends in the gross water supply. Others are operated for short
periods of time for correlation with long-term sites to extend areal coverage
or for specifi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>